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Education is highly regarded as a means of improving the quality of a nation's 
human resources. One form of improving the quality of human resources is 
funding for basic education which is to ease the burden on the community on 
education funding in the framework of the Nine-year Compulsory Education, 
namely the School Operational Assistance (BOS) program. Although this 
program can increase the participation of students, there are still many children 
who cannot attend school, drop out of school and cannot continue their 
education to the next level. In implementing the program, determining BOS 
recipients at SD Negeri 064022 Medan Tuntungan often faced problems and 
had difficulty screening students who were eligible for BOS. The 
determination of BOS recipients by the school is still done manually which 
causes inefficient determination of student data. In this study, the method to 
be used based on this competency is to use the SAW method. By applying the 
SAW method for determining BOS recipients, it can be adjusted to the criteria 
for Parents 'Income, Number of Dependents, Parents' Occupation, Average 
Value and weight so that it can be used with the SAW method so that it makes 
it easier for schools to determine which students are eligible to receive BOS. 
Based on the results of the calculation of the SAW method, those who deserve 
to receive BOS are Alternative 4 with a value of 3.00, Alternative 1 with a 
value of 2.88, Alternative 3 with a value of 2.40 and Alternative 2 with a value 
of 2.04. The system was built using the Visual Basic 2010 programming 
language and Ms. Access 2013, and with this system, the determination of 
BOS recipients using the SAW method at SD Negeri 0604022 Medan Tuntung 
became more efficient and more accurate. 
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1. INTRODUCTION 
Education is highly regarded as a means to improve the quality of a nation's human resources 
(HR). Basic education plays a major role in improving the quality of human resources (HR). One 
form of improving the quality of human resources (HR) is funding for basic education which is to 
ease the burden on the community on education financing in the framework of the Nine-Year 
Compulsory Education, namely the School Operational Assistance (BOS) program. Although the 
School Operational Assistance (BOS) program is expected to increase the participation of students, 
there are still many children who cannot go to school, drop out of school and cannot continue their 
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education to the next level. One of the reasons for this is the limited cost of education such as 
uniforms, notebooks, shoes, and other costs that are not covered by the School Operational 
Assistance (BOS). This is the background of the development of a program to determine 
underprivileged students, a program that aims to help relieve underprivileged students from going to 
school with the help of access to proper education services, preventing dropouts, attracting 
underprivileged students to return to school. , help reduce the cost of school education and meet the 
needs of learning activities. Medan Tuntung Public Elementary School 064022 is a place of basic 
education built for children who wish to gain good knowledge and good morals, especially basic 
knowledge at the beginner stage. 
In implementing the program, determining underprivileged students at SD Negeri 064022 
Medan Tuntung who deserved to receive School Operational Assistance (BOS) often faced problems 
and had difficulty screening students because approximately 65% of students who attended SD 
Negeri 064022 Medan Tuntung were less fortunate. Determination of underprivileged students who 
deserve to receive School Operational Assistance (BOS) by the school is still done manually which 
results in determining the data for underprivileged students who are inefficient in terms of time and 
the repetition of the process is less efficient. The school determines prospective recipients with 
criteria that must be met, namely: PKH cards, poor cards, orphans / orphans and orphans, average 
scores, parent's income, parent's dependents, distance from home to school and discipline, Problems 
in determining prospective beneficiaries School Operations (BOS) is caused by the similarity of data 
from various students. The similarity of the data becomes a problem in determining which students 
are eligible to receive School Operational Assistance (BOS) so that the program is not on target. 
Prospective recipients of School Operational Assistance (BOS) who have met the criteria in 
the process of determining underprivileged students who deserve to receive School Operational 
Assistance (BOS), not all will be recipients of School Operational Assistance (BOS). So that in the 
selection process it can take advantage of computer technology, the processed data will be 
computerized which will simplify processing and shorten the completion time and improve the 
quality of decisions in determining underprivileged students who deserve to receive School 
Operational Assistance (BOS) to be right on target. In this study, the method that will be used in 
decision making to determine which students are eligible to receive School Operational Assistance 
(BOS) based on this competency is to use the Simple Additive Weighting method. 
The Simple Additive Weighting (SAW) method, including fuzzy MADM, was chosen 
because of the alternative ranking process, namely the process of adding up the multiplication of 
weights and the normalization matrix, so that the greatest value was chosen as the best alternative as 
the solution[1]. By using this method, it is hoped that it can provide an alternative solution to the 
principal to make it easier in the selection of underprivileged students who deserve to receive School 
Operational Assistance (BOS) to be right on target and fast. 
 
2. RESEARCH METHOD 
2.1. Research Framework 
The research framework is the steps that will be taken in solving the problems to be 
discussed. The framework in this study is as follows: 
 
Figure 1. Research Framework 
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2.2. Simple Additive Weighting (SAW) 
The basic concept of the SAW method is to find the weighted summation of the performance 
rating for each alternative on all criteria[2]. The SAW method requires a decision matrix 
normalization process (X) to a scale that can be compared with all available alternative ratings[3]. 
The SAW method recognizes 2 (two) attributes, namely the benefit criteria and the cost criteria. The 
fundamental difference between these two criteria is in the selection of criteria when making 
decisions[4]–[6]. 
The Concept of Calculation with the SAW Method 
The settlement steps in using the SAW method are as follows[7]–[9]: 
1. Determine the alternative, namely Ai. 
2. Determine the criteria that will be used as a reference in making decisions, namely Cj. 
3. Determine the weight of preference or level of importance (W) of each criterion. 
W = [W1, W2, W3,…, Wj] 
4. Create a table of suitability rating for each alternative on each criterion. 
5. Make a decision matrix (X) which is formed from the results of the suitability rating table of 
each alternative on each criterion. The X value of each alternative (Ai) on each criterion (Cj) that 
has been determined where, i = 1,2,… m and j = 1,2,… n[10]. 
X=[
𝑥11 𝑥12 … 𝑥1𝑗
. .
. .
𝑥𝑖1 𝑥𝑖2 … 𝑥𝑖𝑗
] 
6. Normalizing the decision matrix by calculating the normalized performance rating (rij) value of 








a. The profit criterion is carried out if the value provides an advantage for the decision 
maker. Conversely, the cost criterion is carried out if it incurs costs to decision makers. 
b. If it is a profit criterion, the value is divided by the value of each column. As for the cost 
criterion, the value of each column is divided by the value. 
7. The results of the normalized performance rating (rij) form a normalized matrix (R)[12]. 
R =[
𝑟11 𝑟12 … 𝑟1𝑗
. .
. .
𝑟𝑖1 𝑟𝑖2 … 𝑟𝑖𝑗
] 
8. The final result of the preference value (Vi) is obtained from the addition and multiplication of 
the normalized matrix row elements (R) with the preference weight (W) corresponding to the 
matrix column element (W)[13]. 




3. RESULTS AND DISCUSSION 
The Simple Additive Weighting method can be interpreted as a simple weighting method or 
weighted summation of problem solving in a decision support system.  
1. Application of the Method of Determining Alternatives.  
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Rp 1.500.000 4 Wiraswasta 90 
Simon Petrus 
Saragih 
Rp 2.950.000 4 PNS 85 
Dina Mariana 
Sitepu 
Rp 1.250.000 3 Pegawai Swasta 80 
Masri Dwi Putri Rp 800.000 3 Tidak Tetap 85 
2. Determine each of the criteria used, namely: 
Table 2. Criteria Data 
Kriteria Nama Kriteria 
C1 Pengahasilan Orangtua 
C2 Jumlah Tanggungan 
C3 Pekerjaan Orang Tua 
C4 Nilai Rata-Rata 
 
Table 3. Weight Value 
Nilai Bobot Keterangan 
0,20 Sangat Rendah 
0,40  Rendah 
0,60 Cukup 
0,80 Tinggi 
1.00 Sangat Tinggi 
 
3. Determine the weights for each criterion 
The weights for each of the criteria that must be met in determining underprivileged students 
who deserve to receive School Operational Assistance (BOS) are as follows: 
A. Parents' income 
Table 4. Parental Income Criteria (C1) 
Pengahasilan Orangtua Keterangan Bobot 










X >2.500.000/bln Sangat Rendah 0,20 
 
B. The number of dependents 
Table 5. Criteria for Number of Dependents (C2) 
Jumlah Tanggungan Keterangan Bobot 
>=5 Anak Sangat Tinggi 1.00 
4 Anak Tinggi 0,80 
3 Anak Cukup 0,60 
2 Anak Rendah 0,40 
1 Anak Sangat Rendah 0,20 
C. Parents' job 
Table 6. Criteria for Employment of Parents (C3) 
Pekerjaan Orangtua Keterangan Bobot 
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Tidak Tetap  Sangat Tinggi 1.00 
Wiraswasta Tinggi 0,80 
Pegawai Swasta Cukup 0,60 
TNI/Polri/PNS Rendah 0,40 
Direktur Sangat Rendah 0,20 
 
D. Average value 
Table 7. Criteria for Mean Value (C4) 
Nilai Rata-Rata Keterangan Bobot 
X >=85 Sangat Tinggi 1.00 
X  >= 80 
X < 85 
Tinggi 0,80 
X >=75 





X >70 Sangat Rendah 0,20 
4. Determine the weight of preference or level of importance W for each criterion 
W = [1.00; 0.80; 0.60; 0.80;] 
Table 8. Data on Criteria for Prospective BOS Students 
Alternatif C1 C2 C3 C4 
Andre Bastian Ginting 0,80 0,80 0,80 1.00 
Simon Petrus Saragih 0,20 0,80 0,40 1.00 
Dina Mariana Sitepu 0,80 0,60 0,60 0,80 
Masri Dwi Putri 1.00 0,60 1.00 1.00 
5. Make a Table of Suitability Rating of Each Alternative on Each Criterion. 
Table 9. Suitability Rating of Each Alternative on Each Criterion 
Alternatif 
Bobot Kriteria 
C1 C2 C3 C4 
A1 0,80 0,80 0,80 1.00 
A2 0,20 0,80 0,40 1.00 
A3 0,80 0,60 0,60 0,80 
A4 1.00 0,60 1.00 1.00 
 
6. The decision matrix is formed from the suitability rating table of each alternative on each 
criterion 
𝑹 = [
0,80 0,80 0,80 1.00
0,20 0,80 0,40 1.00
0,80 0,60 0,60 0,80
1.00 0,60 1.00 1.00
] 
Normalizing the decision matrix by calculating the normalized performance rating (rij) value of 
the alternative Ai on the Cj criterion. The formula for performing the normalization is: calculation 







a. Parents' Income. 
𝑟11 =  
0,80





𝑟12 =  
0,20





𝑟13 =  
0,80
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𝑟14 =  
1.00






b. The number of dependents 
𝑟21 =  
0,80





𝑟22 =  
0,80





𝑟23 =  
0,60





𝑟24 =  
0,60






c. Parents' job 
𝑟31 =  
0,80





𝑟32 =  
0,40





𝑟33 =  
0,60





𝑟34 =  
1.00






d. Nilai Rata-Rata  
𝑟41 =  
1.00





𝑟42 =  
1.00





𝑟43 =  
0,80





𝑟44 =  
1.00






7. The results of normalization are formed into a matrix as follows: 
𝑹 = [
0,80 1.00 0,80 1.00
0,20 1.00 0,40 1.00
0,80 0,75 0,60 0,80
1.00 0,75 1.00 1.00
] 
8. (Vi) is given as: 
Vi= ∑ 𝑊𝑗 𝑅𝑖𝑗𝑛𝑗=1  
The calculation result of a larger Vi value identifies that the alternative Ai is the best alternative. 
W = [1.00 ; 0,80 ; 0,60 ; 0,80 ;] 
𝑉1 = (1.00𝑥0,80) + (0.80𝑥1.00) + (0.60𝑥0,80) + (0.80𝑥1.00) 
     = 0,80 + 0.80 + 0.48 + 0.80 
     = 2.88 
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𝑉2 = (1.00𝑥0,20) + (0.80𝑥1.00) + (0.60𝑥0,40) + (0.80𝑥1.00) 
     = 0,20 + 0.80 + 0.24 + 0.80 
     = 2.04 
𝑉3 = (1.00𝑥0,80) + (0.80𝑥0,75) + (0.60𝑥0,60) + (0.80𝑥0,80) 
     = 0,80 + 0.60 + 0.36 + 0.64 
     = 2.40 
𝑉4 = (1.00𝑥1.00) + (0.80𝑥0,75) + (0.60𝑥1.00) + (0.80𝑥1.00) 
     = 1.00 + 0.60 + 0.60 + 0.80 
     = 3.00 







Tabel 11. Ranking Results 
Ranking Alternatif Vi 
1. A4 3.00 
2. A1 2.88 
3. A3 2.40 
4. A2 2.04 
The selection results show that Alternative A4 has the highest V value, namely V1 = 3.00, 
so alternative A1 is eligible for School Operational Assistance (BOS). 
 
4. CONCLUSION 
By applying the Simple Additive Weighting (SAW) Method in determining the recipients of 
School Operational Assistance (BOS), it can be adjusted to the criteria for Parents 'Income, Number 
of Dependents, Parents' Work, Average Value and using weights so that it can be used with the SAW 
method so as to facilitate processing and shorten the completion time and improve the quality of 
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